Improved protection against lung colonization by Actinobacillus pleuropneumoniae ghosts: characterization of a genetically inactivated vaccine.
Pigs immunized with Actinobacillus pleuropneumoniae ghosts or a formalin-inactivated bacterin were found to be protected against clinical disease in both vaccination groups, whereas colonization of the lungs with A. pleuropneumoniae was only prevented in ghost-vaccinated pigs. Bacterial ghosts are empty cell envelopes created by the expression of a cloned bacteriophage lysis gene and, unlike formalin-inactivated bacteria, suffer no denaturing steps during their production. This quality may lead to a superior presentation of surface antigens to the immune system. Analysis by SDS-PAGE and immunoblotting of the two vaccine preparations revealed different contents of antigenic proteins. In order to better understand the immunogenic properties of A. pleuropneumoniae ghosts and formalin-inactivated bacteria, we compared the serum antibody response induced in both treatment groups. Immune sera were tested on whole cell antigen or purified virulence factors including outer membrane protein preparations (OMPs), outer membrane lipoprotein OmlA1, transferrin binding proteins (TfbA1, TfbA7 and TfbB) and Apx toxins (ApxI, II and III). SDS-PAGE and immunoblots revealed no specific antibody response against the single virulence factors tested in any vaccinated animal. The two vaccination groups showed different recognition patterns of whole cell antigen and OMP-enriched preparations. A 100 kDa protein was recognized significantly stronger by ghost-vaccinated pigs than convalescent pigs. This unique antibody population induced by ghosts could play a determining role in the prevention of lung colonization. The same 100 kDa antigen was recognized by ghost-sera in homologous as well as heterologous serotype A. pleuropneumoniae protein preparations. Indications for a crossprotective potential in the ghost vaccine were supported by studies on rabbit hyperimmune sera.